INTRODUCTION 3 8
The mammary gland is the only organ by which mammals feed 3 9
offspring, and its development determines the health status of the infant.
0
According to the hormonal changes in women, mammary gland 1 0 8
FBS at 37°C in a humidified incubator at 5% CO 2 . Then, 25,000 cells were 1 0 9
added to a 60×15 mm dish, and different concentrations of niacin (0, 100 1 1 0 μ M, 500 μ M, 1 mM, 1.5 mM, and 2 mM) were added to each dish and 1 1 1 cultured for 2 d to study the role of niacin in mMECs. The effects of the Gi 1 1 2 protein-coupled receptor and AKT, ERK and mTOR signaling pathways on 1 1 3 niacin-mediated mMEC proliferation were studied by treating mMECs with 1 1 4 1 mM niacin in the presence or absence of PTX, MK2206, U0126 and 1 1 5
rapamycin for 2 d. The culture medium was changed once per day. After the mMECs were incubated with niacin for 2 d, mMEC 1 1 8 proliferation was detected using CCK8 and EDU kits according to the 1 1 9
manufacturer's instructions. Briefly, the mMECs were incubated at 37°C After washing 3 times with PBS, the cells were fixed with 4% Cell supernatant was collected in a 1.5 mL centrifugal tube using lysis The total proteins of mMECs and mouse mammary glands were used as a reference gene, and the amount of mRNA was calculated with the times. The primer sequences were as follows as Table 1 . The mMECs were trypsinized and transferred to a 1.5 mL centrifuge 1 6 1 tube, fixed with 1 mL of precooled 70% alcohol at 4 for 12 h, and 1 6 2 centrifuged at 1,000 g for 3-5 min. The supernatant was carefully removed, was added, and the cells were resuspended. The cells were centrifuged, the bottom of the tube was flicked to disperse the cells to avoid cell aggregation. Then, 0.5 mL propidium iodide staining solution was added to each sample, The mice were sacrificed by cervical dislocation. After the limbs were 1 7 3 fixed, the skin was opened, and the peritoneum was exposed. The skin was and 15% ethanol and distilled water for 10 min and stained with carmine alcohol for 10 min after the overnight staining. The slides were then 1 8 0 immersed in xylene, and the results were observed using a stereomicroscope. were born, they were taken care of by the mother for 4 weeks. After 4 weeks, niacin group (drinking water contained 0.5% niacin). After 3 weeks, the 1 9 0 mice were sacrificed, and the 4th pair of mammary glands was collected. The left mammary gland was frozen at -80°C for further analysis. The right 1 9 2 breast was used for tissue staining. All data are presented as the means ± standard error of the mean (SEM). Differences between means were determined using Student's t-test and 1 9 6
one-way ANOVA, and a confidence level of P < 0.05 was statistically 1 9 7 significant. had the most obvious effect on the proliferation of mMECs ( Figure 1A) . Therefore, 1 mM niacin was selected and used in subsequent studies. Niacin phases and reduced the number of cells in the G1/G0 phase ( Figure 1F ).
1 0
These results indicate that niacin promotes the proliferation of mMECs by 2 1 1 regulating the expression of proliferation markers. inhibitors MK2206 and rapamycin were used to inhibit the phosphorylation 2 1 7 of AKT and mTOR, respectively. The results showed that the significant D1-Rb complex increased significantly ( Figure 7A ). These results suggest 2 7 7 that after niacin stimulation, Rb phosphorylation is increased by binding to 2 7 8 cyclin D and subsequently leads to E2F1-RB complex dissociation. To confirm that niacin promotes E2F1-targeted genes, a few genes that To test whether niacin promotes mammary gland development in the 2 8 7 body, purified water containing 0.5% niacin was fed to 4-week-old weaned 2 8 8 mice for 4 weeks. The results showed that the number of ductal branches 2 8 9
and terminals increased significantly after drinking water that contained 0.5% 2 9 0 niacin ( Figure 8A-C) . These results suggest that niacin can significantly 2 9 1 promote the development of mammary ductal growth in pubertal mice. To further explore the mechanism by which niacin promotes mammary 2 9 6
gland development, we found that 0.5% niacin in drinking water 2 9 7 significantly increased the phosphorylation levels of AKT, mTOR, ERK and In the present study, niacin could activate the AKT/mTOR and ERK To our knowledge, this is the first study to assess the effect of niacin on after niacin stimulation. In addition, we found that protein expression of 3 4 0 PCNA was also significantly increased. Previous studies have shown that 
